This paper outlines elements of best practice integrated river basin management and explores a procedure to implement IRBM. The procedure identifies a 'road map' for improved governance based on a best practice approach, with initial trialling in a UNESCO HELP basin in North America showing some application. But even with best practices understood, action is often only minimal and flexible, adaptable institutions are needed to underpin basin management. The covenant concept is one such institution, based on the idea of harnessing mutual trust and obligation between stakeholders. A covenant is 'signed' as a social contract and the idea of covenant described in this paper results from observations of intractable water sharing problems. This paper also outlines the components of a covenant, the factors which require consideration for implementation and ways forward.
Introduction
Integrated river basin management involves the coordinated management of land and water resources for multiple purposes and across different sectors. It is a subset of integrated water resource management (IWRM) operating at the basin scale. This paper draws on previous work in the development of basin organisation performance indicators for IWRM (Hooper, 2006) and extends that work, focusing on the role of covenants as an enacting mechanism.
The paper is dividend into two parts: firstly, a discussion on IWRM which reports the development of functional measures of relevance and effectiveness, and secondly, an exploratory discussion about a covenant of mutual obligation, a suggested institution to implement IWRM in river basins. The first section provides insight into the array of functional elements of IWRM. This checklist is valuable as it demonstrates the complex and related tasks required to establish and maintain land and water resources management. Accepting this array of tasks, the second section outlines a mechanism to implement actions using a covenant of mutual obligation. This will not be a first task for a basin organisation but one which evolves through time after trust and respect have been established between stakeholders and agreement reached regarding required natural resources management actions and water shares in a river basin. This is more likely to occur when basin organisations have reached a mature level of functional development, which includes stakeholder participation, ongoing funding, basin advocacy and political support. The paper concludes with a discussion of ways forward.
Integrated water resource management effectiveness
The management of water resources at basin scales continues to be a challenge. One of the critical issues is the coordination of management between different sectors and across different disciplines and groups. IWRM is one method which articulates this approach to coordinated management (Fig. 1) .
The decisions made to manage land and water resources using this integrated approach involve many stakeholders operating at different scales. Stakeholders include individual water users, government agencies, private sector interests, non- (Fig. 2 ), but at the basin scale decisions for river basin management occur at macro and meso scales. Effective basin management in the water sector is not linear, prescriptive and logical; rather it tends to be adaptive and 'messy', responding to the dynamic nature of existing political and economic forces and in response to varying environmental conditions (floods, hurricanes, droughts). Adaptive management has been advocated as a desired approach to natural resources management in watersheds (National Science Council, 2002; Sabatier et al., 2005) . Integrated-adaptive management of land and water resources offers promise in terms of delivering effective management of natural resources. However, the challenge is to identify what is good practice and build the capacity of basin organisations to deliver IWRM. The earlier work reported here suggests five broad groups of functions form good practice, summarised as twenty-one activities, all of which can be evaluated in a basin setting (Table 1) . This approach draws on and extends the work of international studies of implementing river basin management (World Bank, 2006) .
The prescriptive tasks listed in Table 1 suggest a procedure similar to a 'triage' in medicine, in that they allow the users to identify then ascertain the effectiveness of functions in river basin management and prescribe actions to implement IWRM (the activities would generate low scores in the evaluation table). The measurements provided in the relevance and effectiveness scores are provided either by individual managers or, to be more useful, scored in a workshop setting with basin managers and their stakeholders through dialogue. Both are self-assessment procedures. They can also be used to report progress to stakeholders in river basin management and account for investments made to funding bodies, at least in a qualitative way, but will require additional analysis using techniques such as cost-benefit or multi-criteria analysis to account for returns on investment in river basin management programs. When coupled with economic and social indicators of livelihoods of basin societies and biophysical indicators of the conditions of natural resources and ecosystems, these governance measures provide a useful picture of the effectiveness of river basin management using an IWRM approach. Trialling of performance indicators using this procedure in a UNESCO HELP basin (Willamette, Oregon, USA) showed initial promise, but more work was required to specify the relevance of individual indicators to that case (Hooper, 2006) .
The implementation of functions listed in Table 1 may not occur sequentially although there is a general tendency in river basin management to progress from Group 1 to 5. Nor is there agreement on whether these functions are those deemed most effective for implementing integrated approaches to land and water management (Sabatier et al., 2005) . However, the list is more than suggestive and embraces the commonly accepted dimensions of IWRM (an enabling environment, institutional roles and management instruments) as promoted by capacity building organisations such as the Global Water Partnership (Global Water Partnership, 2002). Table 2 illustrates a possible sequence in the development of functionality, and hence capacity, of river basin organisations. In this hypothetical sequence, river basin organisations evolve from focusing on data analysis, project development and implementation to organisations which have the ability to respond rapidly to new situations. These new situations arise from new knowledge (for example about climate change, drought and flood hazards, and new technologies for water efficiency), from new political circumstances (for example in democracies, being able to transit through elections when new political parties come to power while still maintaining basin management functions) and from new economies (for example, being able to manage the impacts of sustained land use change through increasing urbanisation). Van Zyl, 1995) . Together, these studies suggest a need for flexible, adaptable organisations to facilitate basin management through coordination processes. These organisations also require clear specification of the roles and responsibilities separate from their respective water resources agencies with whom they work (Saleth and Dinar, 1999) , while others have suggested that transforming existing water organisations (such as river commissions) into 'whole of river basin' organisations requires significant and incremental organisational change and capacity building (World Bank, 2006) . This includes reforming existing organisations and institutions to become new basin organisations which focus on IWRM. River basin management requires clear specification of roles and responsibilities of government agencies, the private sector, non-government organisations and other stakeholders. Once established, procedures to develop strategies for integrated river basin management are required. They usually take the form of river basin planning procedures, which involve the allocation of land and water resources to optimise national (or international) investments (often linked to water rights adjudications), and result in a basin management plan or strategy, supported by legalisation and water policy within the country or within countries which share basins. Modelling of resource use options and an up-to-date information system are needed to support this approach and to identify optimal solutions.
However, the pervading challenge remains: to implement strategies for integrated river basin management. What follows draws largely from initial work on a concept developed by the author and aims to extend that work (Hooper, 2005) . The common meaning of 'covenant' is a technical one, referring to a constraint on a land title. But this is not the meaning here, rather it is an ethical one, referring to the biblical concepts of promise keeping, shared, reciprocal responsibility and mutual trust. The covenant concept is based on the idea that basin stakeholders harness mutual trust and obligation between and towards each other: it is about maintaining relationships. This takes years to achieve and is done by deliberate negotiation and reaching agreement on ways forward. The obligations towards each other (usually for water shares) are signed as a basin management agreement. The covenants which result from this process are agreements for action which require reciprocal action and 'contributions' in time, resources, and basin works (soil conservation plans, stream restoration, water sharing plans, plans for environmental flows). They form tangible products of the mutually shared values of trust.
The covenant of mutual obligation concept can be extended to include:
A common vision statement 1.
: A statement of the desired future for land and water resources management within, say, a 25 year period, and longer if possible. A statement of the current state of the water resources 2. and water shares (which requires rigorous ex-ante assessment) and assessment of benefit shares; the specifi cahe specification of benefit shares accorded to each stakeholder in water sharing arrangements will be explicit and transparent -able to be externally audited and reviewed. Identification of stakeholders 3.
: their roles, responsibilities and values. Cost-sharing plan 4.
: Identifi cation of cost-sharing arrangeIdentification of cost-sharing arrangements to share river basin management expenses: who pays, what are the benefits accrued and how they are distributed. Responsibilities 5.
: Clear specification roles of river basin management organisations and their stakeholders to undertake works and targeted actions, and who is responsible for each.
Specifying rights 6.
: The covenant will clearly identify and specify water rights and mechanisms which facilitate water trading in economies where a trading environment is possible.
Contractual agreements 7.
: Contracts will be used to exercise the covenantal relationships between stakeholders to undertake actions, share and manage water resources. Contracts can be legally binding documents and in national river basins (within a country) an appropriate legal framework will exist for the creation of contracts. In international basins, appropriate legal instruments can be used such as the United Nations Convention on the 'Law of the Nonnavi gational Uses of International Water Courses', adopted in 1997 (United Nations, 1997). This convention is based on the principles of 'equitable and reasonable utilisation' of water resources, in which basin states can attain optimal and sustainable utilisation of their watercourses while ensuring their adequate protection (Article 5) and 'mutual obligation' not to cause significant harm to shared water resources between countries in a river basin (Article 7).
There are several factors which require consideration when implementing covenants of mutual obligation:
• Leadership: building and maintaining strong leadership of the 'engaged' stakeholders • Ensuring membership of river basin management organisations is on a skills basis, not a representative basis so as to enact technical components of the contractual arrangement • Developing trust between all stakeholder groups to agree on each other's mutual obligations, using conflict resolution facilitators • Ensuring a sustained funding base • Designing a clear definition and adjudication of property rights, including those of disenfranchised groups (such as those in abject poverty), and facilitation mechanisms which allow better opportunities for water transfers to new uses as needs arise • Knowledge of why water managers are unable and unwilling to adopt sustainable land and water management practices, and mechanisms to facilitate the uptake of best practices • Use of decision support and information exchange tools such as interactive basin information systems • Existence of a central government agency to establish mechanisms to create national or international river basin organisations and to create and manage covenants.
The creation of covenants of mutual obligation suggests the prerequisite of democratic governance, in which there are free elections, free speech and individual freedoms. Without these societal characteristics, there are limited opportunities to establish dialogue processes and hold elections for leaders to emerge from society to create basin organisations, provide basin advocacy and leadership within government and build trust.
Conclusion and ways forward
The approach outlined in this paper is one based on first-hand experience of water conflicts, basin management malaise and limited adoption of best practices by agriculturalists in catchment management, primarily in Australian, Indian and US experiences over the last twenty years (Hooper, 2005) . The approach can add vale to UNESCO's Theme 4 for the 2007 HELP Symposium by identifying a mechanism which is rooted in an international convention (as documented above), and which offers some promise in addressing intractable water sharing problems. The approach outlined here has not been tried and tested -it is very 'embryonic'. It was developed knowing what is commonly recognised as 'best practice' integrated river basin
